Sacrococcygeal teratoma (SCT) is the most common tumor occurring in the neonatal period. Overall mortality and morbidity with this mostly benign tumor is low. [1] [2] [3] SCT has an estimated incidence of one in 35,000 to 40,000 births. 4 With the benign variant of SCT mortality is related to problems in the immediate postnatal period, which are features of either prematurity or massive hemorrhage into or from the tumor. 5 We describe a case in which we encountered problems derived from both conditions (i.e., prematurity and hemorrhage).
CASE REPORT
A 30-year-old gravida 2/para 1 was referred to the Women's Hospital in Freiburg, Germany with polyhydramnios and fetal SCT. At 26 weeks' gestation, the size of the teratoma was sonographically measured at 9 ϫ 9 ϫ 6 cm. On ultrasound examination, the tumor showed both cystic and solid structures (see Figures 1 and  2 ). During the 27th week of gestation, an increased amount of amniotic fluid required drainage of the polyhydramnios. Approximately 2000 ml of amniotic fluid was subsequently removed. However, further growth of the teratoma was noticed; the estimated size at that stage was 16 ϫ 16 ϫ 13 cm. Apart from a right atrial dilatation indicating volume overload, fetal growth was appropriate for gestational age, and there was no evidence of a hydrops fetalis. Steroids were given to improve fetal lung maturation without obtaining a lecithin-sphingomyelin ratio in the amniotic fluid. Maternal abdominal circumference again increased dramatically. Finally at 32 ϩ 4 weeks, the decision was made to proceed to cesarean section. The indication was based on the combination of the rapid increase of the polyhydramnios, the accelerated growth of the teratoma, and the dilatation of the right atrium. Following delivery, a superficial hemorrhage from the teratoma was noticed. Initially the pale-looking infant had a heart rate of 140 beats per minute and was breathing spontaneously. However, within several minutes a rapid deterioration of the infant's clinical condition occurred. Hypopnea required hand bagging of the infant, then intubation and ventilation. Simultaneously, the heart rate decreased to ϳ60 beats per minute and cardiac compression was initiated. Venous access was provided by an umbilical venous catheter, and volume expansion was started using human albumin 5%. During this stage of the resuscitation, an accumulation of blood-stained fluid was noticed in the proximity of the ruptured part of the teratoma. Furthermore, blood appeared to be oozing steadily from that part of the tumor, so that volume expansion was continued using units of whole blood. Attempts were made to clamp the leaking vessels in the ruptured area of the teratoma. Volume expansion consisted of 300 ml of albumin and 800 ml of whole blood, and 50 ml of sodium bicarbonate (8.4%) was given to compensate for acidosis. In addition, ϳ30 ml of adrenaline (solution 1:10000) was applied intratracheally and intravenously. Cardiac compression was continuously applied starting at the age of 10 minutes of life. At 35 minutes of life, the pediatric surgeon attempted to put a suture around the source of the bleeding. This appeared to be successful for a few minutes only, then the hemorrhage continued from areas close to the initial source. Despite high doses of catecholamines and volume substitution, the infant's circulation could not be restored. After ϳ55 minutes of resuscitation, it was decided to refrain from further life-supporting measures.
Pathology reported on a premature infant girl with a weight of 1550 gm (10th percentile) and a length of 48.5 cm (90th percentile). The teratoma had a weight of 980 gm and was classified as an immature SCT grade III. Signs of a hypovolemic shock were detected: anemia of the integument and all organs, mucosal hemorrhages in the esophagus and stomach, and cerebellar, pleural, and hepatic hemorrhages. A left-sided fracture of ribs 4 to 6 was reported as well as tissue International Perspective
edema in the presternal area. Histology showed an inhomogenous aeration of the lungs with overdistended and hardly ventilated areas in close proximity. There was evidence of interstitial and intra-alveolar hemorrhage. The ruptured part of the teratoma contained a thin, fragile skin and was necrotic at different locations. These necrotic regions appeared to be causally related to the occurrence of the previously described hemorrhages, which ultimately led to the death of the infant.
DISCUSSION
We describe the case of a premature infant with a SCT, in which postnatal resuscitation despite all conventional measures proved unsuccessful.
There is a well-described subgroup of SCT patients that presents with a particularly pronounced vascularization within the tumor. 6 If hydrops and/or placentomegaly are present in addition to SCT, mortality approaches 100%. 7 This sequence of events may ultimately lead to high-output cardiac failure in the fetus due to arteriovenous shunting through the tumor. Therefore, fetal surgery to prevent high-output cardiac failure in the fetus has been suggested in the past. 8 The feasibility of fetoscopic access with the intention to compromise the blood supply of SCTs has been reported only recently. 9 In our case, the patient's parents declined fetal surgery due to the underlying ϳ10% abortion risk. Furthermore, the moment of the initial presentation was beyond the optimal time for fetal surgery, which is somewhere between weeks 20 and 24. 10 Sonographic predictors for fetal outcome include the presence of placentomegaly and hydrops fetalis. In a series of 48 patients, these two criteria were the strongest predictors of fetal death. 11 Neither placentomegaly nor hydrops fetalis were present in our case, which appeared to imply a favorable prognosis for the newborn.
The high-risk group of SCT patients also includes infants in which the weight of the tumor approaches the weight of the newborn. 12 According to this criterion, our case (1550-gm infant, 980-gm teratoma) would have to be classified within this group.
The management suggested comprises a scheduled delivery at a center with a pediatric surgery department and neonatal intensive care facilities. Delivery should be performed by cesarean section to avoid rupture of the tumor. In case of rupture despite all preventive measures, human albumin and whole blood should be readily available for rapid volume expansion. We would suggest the presence of two neonatologists, particularly in cases of prematurity: One for the management of ventilation and oxygenation and the second one for the establishment of central-venous vascular access. An additional option includes the presence of a pediatric surgeon in cases of profound hemorrhage from the tumor. The aim of terminating profuse bleeding from the tumor usually requires control of the middle sacral arteries, which supply the SCT in the majority of cases. If the hemorrhage can be successfully stopped, further surgical options include devascularization and staged resection 13 or laparascopic clipping of the median sacral artery in huge SCTs. 14 We conclude that, although mortality is high in this selected subgroup of patients, every effort should be taken to optimize the perinatal management of these patients. In combination with early prenatal diagnosis, an adequate interdisciplinary approach anticipating potential complications would ultimately be expected to reduce mortality and morbidity even in this high-risk population.
